The present investigation is concerned with basic flows of generalized second grade fluids based on a Sisko fluid. After formulation of the general equations of motion three simple flows of viscoplastic fluids of a Sisko type or fluids similar to them are considered. These flows are: Poiseuille flow in a plane channel, Poiseuille flow in a circular pipe and rotating Couette flow between two coaxial cylinders. After presentation the Sisko model one was presented some models of fluids similar to this model. Next it was given the solutions of equations of motion for three flows mentioned above.
Introduction
In this paper we will consider the group of pseudoplastic fluids whose viscosity displays a non-linear relationship between the shear stress and the shear strain rate. Here the constitutive equations consider the shear stress as a non-linear function of the shear strain rate. One of more general models of this kind of fluids is a Sisko model [1, 2] . There are a few simple solutions of the equations of motion for the flows of a Sisko fluid. The first were provided by Na and Hansen [3] and Bahrami et al. [4] ; thereafter by Wang et al. [5] , Hayat et al. [6] , Khan et al. [7] , Mekheimer and Kot [8] , Khan and Shahzad [9] , Akbar [10] , Walicka [11] .
The flows of fluids, whose models are similar to the Sisko model, were also studied by numerous rheologists; the researchers analysing the peristaltic flows should be mentioned here, for example: Akbar et al. [12] who analysed the flow of a Prandtl fluid, Nadeen [13] who analysed the flow of a tangent hyperbolic fluid model, Ellahi et al. [14] who analysed the flow of a Carreau fluid, etc.
In what follows we will present simple flows of generalized second grade fluids based on the Sisko model and similar models (see Table 1 ). To this consider the other similar models of pseudoplastic fluid given in the second column of Tab.1. Note that for suitably selected material coefficients these models can be presented in a simple unified form
To find three-dimensional forms of the stress tensor T , corresponding to the above given onedimensional form of  (called a constitutive relation), we may use the generalization of the Prager-Oldroyd method (Prager, [15] ) applied to a Bingham fluid. This generalization can be found in (Walicka, [16, 17] ) and its basis is as follows: if
where p is the pressure and
here A is a square root from the second invariant of 1 A [18] . Table. 1. Model of fluids similar to the Sisko fluid model [18] .
Equations of motion of the unified Sisko fluid model
The general equations of motion of a viscous fluid in a three-dimensional form are as follows:
Many fluids of engineering interest appear to exhibit viscoelastic behaviour. Most popular are second grade fluids [16÷20].
The constitutive relation for the second grade fluids is given as follows (Rivlin and Ericksen, [19] )
where p is the pressure,  is the coefficient of viscosity,  , are material moduli, 1 A and 2 A are the first two Rivlin-Ericksen tensors defined by
where v is the velocity vector, a is the acceleration vector and    represents the material derivative with respect to time.
To obtain a model that are does exhibit both pseudoplastic and viscoelastic behaviour we propose the following two constitutive equations for generalized second grade fluids (Walicki and Walicka, [20] , Walicka [16÷18]):
The viscosity function i M is given as follows:
Poiseuille flow in a plane channel
Let us a consider the steady laminar fully developed flow of a generalized second grade Sisko fluid between two horizontal parallel plates (Fig.1) . The flow takes place along to a pressure along the plates located at y h   and y h   , respectively. 
Substituting Eqs (3.1) into Eq.(2.2), we obtain
where j 1  for model I and j 2  for model II. 
Let us define a modified pressure
Upon introducing Eq.(3.6) into Eq.(3.5), we have
The boundary conditions on the plates are stated as follows
Let us develop z  into a power series ... ,
Putting Eq.(3.9) into Eq.(3.7) and retaining only the two first terms, we find
After equating the like powers of  we will obtain two equations:
Solving these equations we will obtain
0 0 dp
and
Finally:
The flow rate Q is defined as
Introducing the notation
one can rewrite Eq.(3.17) in the form  
Denoting its solution by s X , we have
The final formula for the pressure distribution is as follows
Note that for the regular Sisko fluid 
Poiseuille flow through a circular pipe
Let us consider the steady laminar flow of a generalized second grade Sisko fluid in a circular pipe of radius R (Fig.2) . We are concerned about the velocity field in the form of: The equations of motion are now
where j 1  for model I and j 2  for model II.
Here we have 
The boundary conditions are , for , , for .
Develop z  into a power series:
... , and on introducing this series into Eq.(4.7), we will obtain for the two first powers of  the following equations:
Solving these equations we have, respectively
Finally, according to Eq.(4.9), there is
The flow rate is equal to
Introducing the notation and
The pressure distribution is now given as follows and 
To find the solution to this equation, develop the velocity   into a series ... , Putting now   from Eq.(5.10) into Eq.(5.9) and retaining only the two first terms, we will obtain for the same powers of  the following equations:
Upon solving these equations, we have 
Note that on the basis of the second boundary condition (5.7) we have
and from the first boundary condition (5.6), we have
The angular velocity   r r     at any position r is expressed as The unit torque acting on the cylindrical surface of radius r is equal to 
